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DETAILED ACTION 
Information Disclosure Statement 

1 . The references cited in the Search Report by the Australian Patent Office on 1 8 
November 2003 have been considered, but will not be listed on any patent resulting from this 
application because they were not provided on a separate list in compliance with 37 CFR 

1 .98(a)(1). In order to have the references printed on such resulting patent, a separate listing, 
preferably on a PTO/SB/08A and 08B form, must be filed within the set period for reply to this 
Office action. 

2. The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other information 
submitted for consideration by the Office, and MPEP § 609.04(a) states, "the list may not be 
incorporated into the specification but must be submitted in a separate paper." Therefore, unless 
the references have been cited by the examiner on form PTO-892, they have not been 
considered. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 2, 5-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over DuBois 
5,806,608 in view of Bouyoucos et al. 6,378,951. Dubois discloses (figures 5,6) discloses an 
apparatus for generating sinusoidal pressure waves for application to a mandrel. The apparatus 



Application/Control Number: 1 0/522, 1 04 Page 3 

Art Unit: 3672 

includes a cylinder (32) including a chamber that has a bore (44), a 360° inlet gallery (48) and 
two exhaust galleries (50,52). There is a work piston (24) adapted to have reciprocal movement 
in the bore of the chamber and having a radial wall that will seal against the wall of the bore of 
the chamber during its reciprocal movement within the chamber. The work piston has a first 
land (top of 24) at one end of the work piston and a second land (bottom of 24) at the second end 
of the work piston. There are fluid channels (66, 64) to alternately duct fluid under pressure 
from the inlet gallery into the bore of the cylinder above the first land of the work piston and be 
exhausted from the bore below the second land of the piston into the exhaust gallery to move the 
work piston within the bore, and to duct fluid under pressure from the inlet gallery into the bore 
of the cylinder below the second land of the work piston and be exhausted from the bore above 
the first land of the piston into the exhaust gallery to reciprocate the piston within the bore. The 
inlet gallery of the piston has an inlet port to enable pressurized fluid to enter the gallery. The 
inlet gallery communicating with the bore of the cylinder through a port (41) that terminates at 
the surface of the wall of the bore. The body of the work piston has a first and second transfer 
gallery (68, 72) extending longitudinally through the body and communicating through the radial 
wall of the work piston with said inlet gallery for a predetermined time during the reciprocating 
movement of the work piston. They also communicate with the bore of the cylinder through the 
first and second radial faces of the work piston. The chamber includes two exhaust galleries 
(50,52). The first exhaust gallery communicates with the cylinder chamber above the first radial 
face of the work piston. The second exhaust gallery communicates with the bore of the cylinder 
below the second radial face of the work piston. The first and second exhaust galleries include 
outlet ports to enable fluid within the galleries to be ducted away from the bore of the cylinder. 
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The location of the opening of the first transfer gallery in the radial wall of the work piston is 
offset longitudinally to the opening of the second transfer gallery in the radial wall of the work 
piston. 

Dubois does not disclose a piston shaft connected to the work piston and adapted to 
transmit the forces generated by the reciprocating motion of the piston to a mandrel. Nor does it 
disclose that a rig supports the cylinder and the work piston includes a piston shaft which is 
connectable to the mandrel. Nor does it disclose that the cylinder chamber forms part of a drill 
head that includes a ballast weight. 

Bouyoucos et al. (figure 6) discloses an apparatus for generating sinusoidal pressure 
waves for application to a mandrel (66). The apparatus includes a cylinder (64) including a 
chamber which has a bore (68,70). There is a work piston (62) adapted to have reciprocal 
movement in the bore of the chamber and having a radial wall which will seal against the wall of 
the bore of the chamber during its reciprocal movement within the chamber. The work piston 
has a first land at one end of the work piston and a second land at the second end of the work 
piston. There is a piston shaft connected to the work piston and adapted to transmit the forces 
generated by the reciprocating motion of the piston to a mandrel (66). A rig (60) supports the 
cylinder. The cylinder chamber forms part of a drill head that includes a ballast weight (62). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the vibratory cylinder of Dubois in the rig of Bouyoucos et al. This would be 
done because it is simple and lightweight and allows the use of air instead of hydraulic power. 
5. Claims 1, 2, 5-1 1 are rejected under 35 U.S.C. l'03(a) as being unpatentable over Manci 
et al. 5,209,564 in view of Bouyoucos et al. 6,378,951. Manci et al. discloses (figure 2) discloses 
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an apparatus for generating sinusoidal pressure waves for application to a mandrel. The 
apparatus includes a cylinder (40a) including a chamber that has a bore (43), a 360° inlet gallery 
(46) and two exhaust galleries (52,54). There is a work piston (67) adapted to have reciprocal 
movement in the bore of the chamber and having a radial wall that will seal against the wall of 
the bore of the chamber during its reciprocal movement within the chamber. The work piston 
has a first land (top of 67) at one end of the work piston and a second land (bottom of 67) at the 
second end of the work piston. There are fluid channels (49,50) to alternately duct fluid under 
pressure from the inlet gallery into the bore of the cylinder above the first land of the work piston 
and be exhausted from the bore below the second land of the piston into the exhaust gallery to 
move the work piston within the bore, and to duct fluid under pressure from the inlet gallery into 
the bore of the cylinder below the second land of the work piston and be exhausted from the bore 
above the first land of the piston into the exhaust gallery to reciprocate the piston within the bore. 
The inlet gallery of the piston has an inlet port to enable pressurized fluid to enter the gallery. 
The inlet gallery communicating with the bore of the cylinder through a port that terminates at 
the surface of the wall of the bore. The body of the work piston has a first and second transfer 
gallery (49,50) extending longitudinally through the body and communicating through the radial 
wall of the work piston with said inlet gallery for a predetermined time during the reciprocating 
movement of the work piston. They also communicate with the bore of the cylinder through the 
first and second radial faces of the work piston. The chamber includes two exhaust galleries 
(52,54). The first exhaust gallery communicates with the cylinder chamber above the first radial 
face of the work piston. The second exhaust gallery communicates with the bore of the cylinder 
below the second radial face of the work piston. The first and second exhaust galleries include 
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outlet ports to enable fluid within the galleries to be ducted away from the bore of the cylinder. 
The location of the opening of the first transfer gallery in the radial wall of the work piston is 
offset longitudinally to the opening of the second transfer gallery in the radial wall of the work 
piston. 

Manci et al. does not disclose a piston shaft connected to the work piston and adapted to 
transmit the forces generated by the reciprocating motion of the piston to a mandrel. Nor does it 
disclose that a rig supports the cylinder and the work piston includes a piston shaft which is 
connectable to the mandrel. Nor does it disclose that the cylinder chamber forms part of a drill 
head that includes a ballast weight. 

Bouyoucos et al. (figure 6) discloses an apparatus for generating sinusoidal pressure 
waves for application to a mandrel (66). The apparatus includes a cylinder (64) including a 
chamber which has a bore (68,70). There is a work piston (62) adapted to have reciprocal 
movement in the bore of the chamber and having a radial wall which will seal against the wall of 
the bore of the chamber during its reciprocal movement within the chamber. The work piston 
has a first land at one end of the work piston and a second land at the second end of the work 
piston. There is a piston shaft connected to the work piston and adapted to transmiUhe forces 
generated by the reciprocating motion of the piston to a mandrel (66). A rig (60) supports the 
cylinder. The cylinder chamber forms part of a drill head that includes a ballast weight (62). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the vibratory cylinder of Manci et al. in the rig of Bouyoucos et al. This would 
be done because it is simple and lightweight and allows the use of air instead of hydraulic power. 
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6. Claims 1, 2, 5*1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over DuBois 
5,806,608 in view of Barrow 5,549170. Dubois discloses (figures 5,6) discloses an apparatus for 
generating sinusoidal pressure waves for application to a mandrel. The apparatus includes a 
cylinder (32) including a chamber that has a bore (44), a 360° inlet gallery (48) and two exhaust 
galleries (50,52). There is a work piston (24) adapted to have reciprocal movement in the bore 
of the chamber and having a radial wall that will seal against the wall of the bore of the chamber 
during its reciprocal movement within the chamber. The work piston has a first land (top of 24) 
at one end of the work piston and a second land (bottom of 24) at the second end of the work 
piston. There are fluid channels (66, 64) to alternately duct fluid under pressure from the inlet 
gallery into the bore of the cylinder above the first land of the work piston and be exhausted from 
the bore below the second land of the piston into the exhaust gallery to move the work piston 
within the bore, and to duct fluid under pressure from the inlet gallery into the bore of the 
cylinder below the second land of the work piston and be exhausted from the bore above the first 
land of the piston into the exhaust gallery to reciprocate the piston within the bore. The inlet 
gallery of the piston has an inlet port to enable pressurized fluid to enter the gallery. The inlet 
gallery communicating with the bore of the cylinder through a port (41) that terminates at the 
surface of the wall of the bore. The body of the work piston has a first and second transfer 
gallery (68, 72) extending longitudinally through the body and communicating through the radial 
wall of the work piston with said inlet gallery for a predetermined time during the reciprocating 
movement of the work piston. They also communicate with the bore of the cylinder through the 
first and second radial faces of the work piston. The chamber includes two exhaust galleries 
(50,52). The first exhaust gallery communicates with the cylinder chamber above the first radial 
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face of the work piston. The second exhaust gallery communicates with the bore of the cylinder 
below the second radial face of the work piston. The first and second exhaust galleries include 
outlet ports to enable fluid within the galleries to be ducted away from the bore of the cylinder. 
The location of the opening of the first transfer gallery in the radial wall of the work piston is 
offset longitudinally to the opening of the second transfer gallery in the radial wall of the work 
piston. 

Dubois does not disclose a piston shaft connected to the work piston and adapted to 
transmit the forces generated by the reciprocating motion of the piston to a mandrel. Nor does it 
disclose that a rig supports the cylinder and the work piston includes a piston shaft which is 
connectable to the mandrel. Nor does it disclose that the cylinder chamber forms part of a drill 
head that includes a ballast weight. 

Barrow (figures 1 and 7) discloses a sonic drilling rig. It includes a reciprocating piston 
(1 1) that transfers force/motion to a piston (38) connected to a mandrel (18). There is rig (6) 
supporting the sonic/vibratory apparatus (58). There is an air spring (28) that is broadly read as a 
ballast weight since it adds weight to the drill. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the vibratory cylinder of Dubois in the rig of Barrow et al. This would be done 
because it is simple and lightweight and allows the use of air instead of hydraulic power, and 
Barrow discloses that multiple sonic devices may be used to eliminate cuttings. 
7. Claims 1, 2, 5-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Manci 
et al. 5,209,564 in view of Barrow 5,549170. Manci et al. discloses (figure 2) discloses an 
apparatus for generating sinusoidal pressure waves for application to a mandrel. The apparatus 
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includes a cylinder (40a) including a chamber that has a bore (43), a 360° inlet gallery (46) and 
two exhaust galleries (52,54). There is a work piston (67) adapted to have reciprocal movement 
in the bore of the chamber and having a radial wall that will seal against the wall of the bore of 
the chamber during its reciprocal movement within the chamber. The work piston has a first 
land (top of 67) at one end of the work piston and a second land (bottom of 67) at the second end 
of the work piston. There are fluid channels (49,50) to alternately duct fluid under pressure from 
the inlet gallery into the bore of the cylinder above the first land of the work piston and be 
exhausted from the bore below the second land of the piston into the exhaust gallery to move the 
work piston within the bore, and to duct fluid under pressure from the inlet gallery into the bore 
of the cylinder below the second land of the work piston and be exhausted from the bore above 
the first land of the piston into the exhaust gallery to reciprocate the piston within the bore. The 
inlet gallery of the piston has an inlet port to enable pressurized fluid to enter the gallery. The 
inlet gallery communicating with the bore of the cylinder through a port that terminates at the 
surface of the wall of the bore. The body of the work piston has a first and second transfer 
gallery (49,50) extending longitudinally through the body and communicating through the radial 
wall of the work piston with said inlet gallery for a predetermined time during the reciprocating 
movement of the work piston. They also communicate with the bore of the cylinder through the 
first and second radial faces of the work piston. The chamber includes two exhaust galleries 
(52,54). The first exhaust gallery communicates with the cylinder chamber above the first radial 
face of the work piston. The second exhaust gallery communicates with the bore of the cylinder 
below the second radial face of the work piston. The first and second exhaust galleries include 
outlet ports to enable fluid within the galleries to be ducted away from the bore of the cylinder. 
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The location of the opening of the first transfer gallery in the radial wall of the work piston is 
offset longitudinally to the opening of the second transfer gallery in the radial wall of the work 
piston. 

Manci et al. does not disclose a piston shaft connected to the work piston and adapted to 
transmit the forces generated by the reciprocating motion of the piston to a mandrel. Nor does it 
disclose that a rig supports the cylinder and the work piston includes a piston shaft which is 
connectable to the mandrel. Nor does it disclose that the cylinder chamber forms part of a drill 
head that includes a ballast weight. 

Barrow (figures 1 and 7) discloses a sonic drilling rig. It includes a reciprocating piston 
(11) that transfers force/motion to a piston (38) connected to a mandrel (1 8). There is rig (6) 
supporting the sonic/vibratory apparatus (58). There is an air spring (28) that is broadly read as a 
ballast weight since it adds weight to the drill. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the vibratory cylinder of Dubois in the rig of Barrow et al. This would be done 
because it is simple and lightweight and allows the use of air instead of hydraulic power, and 
Barrow discloses that multiple sonic devices may be used to eliminate cuttings. * 

Allowable Subject Matter 
8. Claims 3 and 4 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 
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Conclusion 



9. 



The prior art made of record and not relied upon is considered pertinent to applicant's 



disclosure. Swanson '060 and '962, Leibundgut, Kanning, Shinohara et ah and Boguth all show 
similar features to the claimed invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel P. Stephenson whose telephone number is (571) 272- 
7035. The examiner can normally be reached on 8:30 - 5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David J. Bagnell can be reached on (571) 272-6999. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




^Davitl pagnejl 
Supervisory Patent Examiner 
Art Unit 3672 




